Despite the publication of several expert committee guidelines for the measurement of blood pressure (BP) and the diagnosis of hypertension in children and adolescents, it was our perception and clinical experience that there still appeared to be a general lack of standardisation of BP measurement techniques and little consensus on the criteria for diagnosing hypertension. To investigate this further, we have conducted a postal survey of consultant-grade paediatricians who were members of the British Paediatric Association (BPA). A total of 1500 questionnaires were sent out and 708 analysable replies were received (47.1%). This showed that 68.6% of paediatricians routinely measured BP, at least on one occasion, in children or adolescents attending their outpatient clinics, 17.7% started at or soon after birth, 12.3% started at the age of 1 year, 20.0% at 3 years, 12.0% from 7 years of age and 3.5% from the age of 13. Only 60.5% reported that they had a choice of four or more different cuff sizes in their clinic. Forty-one percent of respondents reported that the BP was always or sometimes measured by nurses. Fifty-one percent of respondents measured diastolic BP at the phase of muffling of sound (Korotkoff phase IV), 31.9% used the disappearance of sound (phase V) whilst 15.9% claimed
Introduction
There is little information on the value of the detection of hypertension in paediatric practice. Similarly, little is known on the techniques currently employed by paediatricians when measuring blood pressure (BP), or the criteria used for diagnosing raised BP. 1 15 December 2000 that they measured both end-points. The criteria for diagnosing a child as being hypertensive varied greatly; 17.9% reported that they responded to the systolic BP alone, 13.5% to the diastolic BP alone, 65.9% relied on both pressures, and 2.7% responded to either the systolic or diastolic pressure if it was raised. Furthermore, 12.9% diagnosed hypertension if the BP exceeded the 90th percentile in relation to age and 41.8% used the 95th percentile. However 45.3% of respondents employed a higher dividing line. In hospitalised children, leg blood pressures were measured routinely by 30.3%, although a further 44.0% would do so if aortic coarctation or other vascular diseases were suspected. Despite considerable variation in clinical practice, techniques and criteria, only 11.4% of clinicians would manage the patients themselves, with the remainder referring the child on to the appropriate specialist. The survey suggests a general lack of standardisation of BP measurement techniques and little consensus on the criteria for diagnosing hypertension amongst paediatricians. Simplified, shortened and updated guidelines on hypertension in paediatric practice and research are needed. Journal of Human Hypertension (2001) 15, 419-423 nephrology or cardiology practice, where the hypertension is usually secondary to intrinsic renal diseases or vascular anomalies including aortic coarctation.
From an epidemiological point of view, there is increasing awareness that essential hypertension in adults may be traced back to childhood or even to intrauterine life. 2 Thus epidemiological surveys of the BP in large numbers of children and adolescents will be necessary to investigate this point. There will therefore be a need for careful standardisation of BP measurement techniques if reliable long-term research is to be conducted.
The measurement and interpretation of BP in children are prone to many sources of errors and bias. Differences in weight, leading to variations in upper arm size require the availability of a wide selection Journal of Human Hypertension of appropriate cuff sizes. 3 In very young children, BP measurement is technically difficult and readings obtained in anxious or restless children may also be difficult to interpret. Furthermore a great many other factors influence the BP including the season of the year, the ambient temperature, the choice of sphygmomanometer, the position of the stethoscope and the location of measurement (home vs hospital), the posture of the patients, the level of training of the observer and the number of BP readings. 4, 5 Another major problem is the lack of consensus on the best end-point for measuring the diastolic BP (muffling or disappearance of sounds) in children. 6 Furthermore, the criteria for diagnosing raised BP vary according to the child's age, height and weight as in normal children, BP rises sharply particularly during the phases of growth. [7] [8] [9] Whilst the exact significance of the rise in BP with age and growth remains uncertain, there is some evidence that this can be reduced by dietary intervention in childhood, particularly with moderation of salt intake. 10, 11 In 1987, the Second Task Force on BP Control in Children of the National Heart Lung and Blood Institute of the United States of America published its guidelines. 12 These included advice on the methodology and instrumentation for BP measurement, the criteria for detecting children with high BPs and strategies for diagnostic evaluation, non-pharmacological and, where necessary, drug treatment. These guidelines were updated in October 1996. 13 Broadly similar guidelines were published in 1986 following the Second International Symposium on Hypertension in Children and Heidelberg, Germany. 14 Despite the publication of these guidelines, it was our perception and clinical experience that there still appeared to be a general lack of standardisation of BP measurement techniques and little consensus on the criteria for diagnosing hypertension and the best methods of investigation and treatment. To investigate this further, we have conducted a postal survey of consultant-grade paediatricians who were members of the British Paediatric Association (BPA). The Association represented paediatricians of the United Kingdom and Ireland, but has now been reconstituted as the Royal College of Paediatricians and Child Health.
Methods
A questionnaire was devised, containing questions about clinical practice, BP measurement techniques and hypertension management. Consultant paediatricians who were members of the BPA was sent the questionnaire which was first piloted amongst the paediatricians of the City of Birmingham, and adjustments were made before the general mailing. Non-responders after the initial posting were sent a reminder after 6 weeks. The questionnaire occupied four pages of A4 sized paper and special effects were made to render the format easy to use. All data were entered into a database (Claris Filemaker Pro version 2.0, Claris Corp, USA) for analysis. It was not possible to limit the mailing only to active (non-retired) members of the BPA, or to exclude those members whose paediatric speciality (eg, dermatology) was not relevant to BP. The BPA membership includes all paediatricians irrespective of their subspeciality. The questionnaire was accompanied by a covering letter signed by MJD on Institute of Child Health and Great Ormond Street Hospital for Children notepaper, together with a stamped addressed envelope.
Results
A total of 1500 questionnaires were sent out and 708 analysable replies were received. This represented a response rate of 47.1%. Of these, 25 respondents said that BP measurement was not relevant to their clinical practice. Replies relevant to BP were therefore available from 683 paediatricians. However, some of the respondents did not answer all our questions and the percentages reported here only take into account the numbers answering each individual question.
Blood pressure measurement
We asked the paediatricians whether they routinely measured BP, at least on one occasion, in children attending their outpatient clinics and of the 665 clinicians who answered this question, 456 (68.6%) reported that they did. Of these, 118 (17.7%) started at or soon after birth, 82 (12.3%) started at the age of 1 year, 153 (20.0%) at 3 years, 80 (12.0%) from 7 years of age and 23 (3.5%) from the age of 13 (Table 1) .
In the clinic, 54 paediatricians (9.0%) relied tot- ally on the clinic or practice nurses to obtain BP readings, 358 (59.5%) measured the BP themselves and the remainder reported that either the nurse or the doctor monitored the pressure. Thus, clinic nurses were involved in measuring BP in 40.5% of children in paediatric clinics. The chosen position of the child during measurement was seated in 407 (60.0%), supine in 124 (18.3%), with the remainder expressing no preference. Three clinicians reported that they measured the BP with the patient standing as well as sitting or lying (Table 1) .
Eight paediatricians reported that they only had a choice of one arm-cuff for BP measurement, 32 had two sizes of cuff, 184 (32.5%) had three, and 343 (60.5%) reported that they had a choice of four or more different cuff sizes in their clinic ( Table 2) . Most clinicians (82.7%) relied on a conventional mercury manometer and only 64 had access to automatic or semi-automatic BP recording systems. Ambulatory BP monitoring was available to 93 clinicians for the further investigation of children suspected as having hypertension.
Diastolic end-points
There was considerable variation on the choice of auscultatory end-points for measuring diastolic BP: 348 respondents (51.4% and thus the majority) measured diastolic BP at the phase of muffling of sounds (Korotkoff phase IV), 213 (31.9%) used the disappearance of sounds (phase V), and 106 clinicians claimed that they measured both diastolic endpoints (Table 3) . 
The clinical diagnosis of hypertension
All but 11 doctors reported that they would only diagnose hypertension if the blood pressure was raised on two or more occasions, and 296 would require three visits. The criteria for diagnosing a child as hypertensive varied greatly amongst the respondents; 105 (17.9%) reported that they responded to the systolic BP alone, 79 (13.5%) to the diastolic BP alone, 386 (65.9%) relied on both systolic and diastolic pressures, and 16 (2.7%) responded to either the systolic or diastolic pressure if they were raised. Seventy-six clinicians (12.9%) diagnosed hypertension if the BP exceeded the 90th percentile in relation to age, based on charts available from the 1987 American guidelines, 11 246 (41.8%) opted for 95th percentile, whilst 267 reported that their criteria were based on pressures above this level. Two hundred and ninety-nine paediatricians (43.9%) claimed that they routinely measured the BP in both arms in a hypertensive child and a further 157 said they would do so if vascular abnormalities or diseases were suspected. By contrast, only 204 clinicians (30.3%) would routinely measure BP in the legs in a hypertensive child although a further 296 (44.0%) would do so if aortic coarctation or other vascular diseases were suspected. A total of 173 doctors (25.7%) said they never measure BP in the legs.
Despite considerable variation in clinical practice, techniques and criteria, only 76 clinicians (11.4%) would manage the patients themselves. The remainder would refer the child on to the appropriate specialist, although of these 104 would continue to see the patients themselves as well.
Discussion
This survey, amongst consultant grade clinical paediatricians in the United Kingdom and Ireland has the same limitations as any enquiry into reported clinical practice. 15 There is a strong but unmeasureable possibility that respondents to questionnaires may differ in their clinical practice from the non-responders. The high availability of different sized BP cuffs and high frequency of requiring repeated measurements of pressure strongly suggests that the responders tended to be particularly aware of potential sources of error in BP measurement. Thus their clinical practice may differ from that of paediatricians with little experience of BP measurement. Also, we cannot discount the possibility that actual clinical practice may differ from what clinicians report that they do in questionnaire surveys. Only 47% of the paediatricians responded to our questionnaire, despite our special efforts to render the sheets simple and uncluttered and the provision of a stamped addressed envelope. However, bearing in mind that hypertension is uncommon in paediatric practice and most paediatricians only rarely need to deal with the problem, we feel that 708 replies provide a reasonable sample size in order to assess usual clinical practice.
The survey, being conducted amongst members of the BPA, was mainly calculated amongst clinicians. It is possible that different responses would have been obtained had the survey been confined to specialists with a particular interest in clinical or epidemiological research amongst children and adolescents. The relatively high standards of practice reported have strongly suggested that paediatric research workers were over-represented amongst our respondents.
Clinicians attitudes are usually influenced by expert guidelines committee reports that have appeared in medical journals. The British Hypertension Society Guidelines in 1986 16 did provide some recommendations about BP measurement in children but provided no new information in their 1999 update. 17 The US National Heart, Lung Blood Institute and the National High BP Education Program published their first guidelines in 1977. 18 A second task force report appeared in 1987 with a detailed update which was published in 1996. 12, 13 In the 1977 and 1987 reports, the US Task Force recommended that 'all physicians who care for children 3 years of age through adolescence should be encouraged to measure BPs once a year, when the child is well'. They also recommend that 'BPs should be measured in symptomatic children'. They felt that it was appropriate for nurses or other properly trained and supervised non-physician health personnel to obtain BP readings and to subsequently manage the child with an elevated BP reading. The task force did not recommend mass community BP screening programmes for children and adolescents on the grounds that such screening programmes would not be cost-effective in case detection. The British Hypertension Society also felt that such a screening programme could not be justified. In our survey 68.6% of paediatricians said that they did measure BP in all their patients, but of these 15.5% did not do so until the age of 7 or 13 years. In the US Task Force reports, three BP cuffs were recommended for children (new-born, infants and child) in addition to an adult and a large arm-cuff where appropriate. The present survey demonstrates that only 60.5% of paediatricians had access to four or more different cuff sizes.
There remains considerable confusion on the correct auscultatory end-point for the measurement of diastolic BPs in both children and adults. 6, [19] [20] [21] [22] The 1977 task force recommended measuring diastolic BP at the fourth phase of muffling of diastolic sounds. 18 The second task force report in 1987 recommended measuring both muffling and disappearance of sounds (K4 and K5) 12 whereas in 1996 updated report firmly opted for diastolic pressure to be taken at the fifth phase of diastolic sounds. 13 These changing recommendations may explain why most of the British paediatricians still opt for phase four and only 106 claimed that they used both dia-stolic end-points. In this respect the paediatricians differ from both obstetricians and midwives as well as adult physicians where phase 5 diastolic pressures are favoured by the majority, although with substantial minorities still employing phase four. [19] [20] [21] [22] The criteria for diagnosing raised BP are based on the large number of population surveys conducted in the USA as well as the Brompton study from London and studies in several European centres. 7, 23, 24 These reported BP levels in relation to age and gender, as well as height and weight, with the 90th percentile and the 95th percentiles. BP between the 90th and 95th percentile were considered to be 'high normal', whereas significant hypertension was considered to be present if BP exceeded the 95th percentile and severe hypertension began at the 99th percentile for age and sex. In our survey 41.8% of clinicians diagnosed hypertension at the 95th percentile whilst 45.3% said they used the 97.5th percentile a criterion which is not available in the US Task Force Reports. Most said that they would rely on several BP readings before diagnosing hypertension.
The general trend in our survey reflects the changes in recommendations for the measurements of BP, with the 1996 guidelines recommending the use of phase 5 diastolic pressures. The 1996 guidelines are unlikely to have influenced clinical practice as our questionnaire was sent out in January 1997 only 4 months after the publication of the updated second US Task Force report. 13 What are the clinical implications of our study? The present survey suggests that most paediatricians do measure BP in their patients but there remains considerable disparity in BP measurement techniques, available equipment and criteria and the thresholds for diagnosing hypertension. With hypertension being rare in children, a large majority of British paediatricians would (reassuringly) tend to refer their hypertensive children on to the appropriate specialists (usually nephrologists) with only 11.4% managing the patients themselves, presumably because they were the relevant specialist. British and European recommendations have also been published but are not generally available to the majority of paediatricians, being published in a relatively specialised journal. 14 We therefore feel that a good case can be made for the publication of simplified shortened and updated guidelines, by bodies representing both paediatricians and hypertension specialists to be made available to practising clinicians and epidemiologists worldwide.
